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In the very first boy-meets-girl story in the 
world, the girl knew how to get the boy... right? 
And you know what? Girls still do. Today a 
pretty girl knows how to succeed with boys 
without half trying. But let’s face it. She’s got 

a lot going for her—marvelous new cosmetics, 
smashing fashions, and Wonder Bread. 

Wonder Bread? Wonder Bread! 

Wonder's the newest, neatest, nicest way to 
trap a boy since...well...since apples. Boys 
love the flavor of Wonder sandwiches, and the 
nutrition, and...what’s inside the sandwich. 
Just try tempting him with his favorite Wonder 
sandwich. He'll bite. And—ZAP! You've got him. 


ENRICHED BREAD 
helps build strong bodies 12 waysa 


a Bul may not be able to ak all she 
knocks out of his engine the first time he 


“tries to fix it. But he'll keep juggling 
_, those parts around until he does. Bill . 


doesn't give up on a problem just be- 
cause he can't figure it out right away. 
"And that's why we call him a GENIUS. 


There are a lot of GENIUSES around, 


you know. And you can be one, too. You 
don’t have to be the number-one man in 
your class to bea GENIUS. You just have 
“to work as hard.as you can with what- 
ever talents you have. 


_ BILL HOUSTON ISA GENIUS. 


At General Electric we have many 
GENIUSES who do many different kinds | 


of work. And when you complete your 


education, we'll be looking for more. 
GENIUSES. GENIUSES in mechanical 
engineering, mechanical drawing, sci- 
ences, English, stenography, architec- 


ture, languages and industrial arts. 
How can you use your own special 


GENIUS talents? Why not write to Gen- 
- eral Electric Co., Church St. Station, P.O. 


Box 129, New York, N.Y. 10046, for 
“You and Tomorrow,” a helpful book- 


GENERAL G 


let that will show you what you can do. 
right now to prepare yourself for the 
opportunities that will be awaiting you 
when you finish your education.. 
Remember, everyone can be good at 


something. You can be a GENIUS at 


something. It’s easy, if you just keep 
working at it. ~ : 
Progress is our most important product. ` 


ELECTRIC 


How 

DO 

You 
RATE AS 
A DATE? 


1. You just happen to be the best- 
dressed guy at the Saturday 
night dance. Do you: 


C Poke fun at the other guys. 


E] Clue them in to the fact that 
your permanently pressed 
Van Heusen “417” shirt 
always stays neat and looks 
great on any dress-up occa- 
sion. 

Li Put on your best James 
Bond routine and start flirt- 
ing with the chaperones. 


2. You're introducing a date to 
your Mother. Do you say: 

O “Sally, shake hands with my 

Mom.” 

O “Mother, l'd like you to 
meet Sally Smith.” 

O “Mom, this is Sally-the-girl 
I’ve - been - telling - you - 
about.” 


3. On a movie date, you suddenly 
discover that the picture bores 
you. Do you: 

O Try a few loud and long 
yawns. 
C Sit it out in silence if your 


date wishes to stay. 

O Pretend you're a deadly 
assassin and start shooting 
verbal ‘‘barbs’’ at the 
actors. 


4. You bite into a hot dog and the 
mustard squirts on your new 
Van Heusen. Do you: 

El Wipe stains off with your tie. 


CI Sponge off the stains and 
forget ’em, because new 
Soil-Away process in Van 
Heusen “417” Vanopress 
shirts lets you wash out 
stains without scrubbing. 

E Tell everyone you have a 
mustard-colored monogram 
patch on your shirt. - 

If you’ve checked the second 
answer for each question, you're 
a great date and you rate a free 
style and color chart by Van 
Heusen. 


VAN HEUSEN 
ee AN vd 22 
... Without it you're not really 
with it! 


Department S 

The VAN HEUSEN Company 
417 Fifth Ave., N.Y., N.Y. 10016 
Please forward my guide today. 


Name 
Address. 
City. 
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ANSWERS TO 
BRAIN TEASERS 
(see page 16) 


Fish Story 


We know the head equals 6 inches. 
The tail equals 6 plus % the body, or 


T = 6 + B/2. We also know that if the: 


body is equal to half the total length, 
then the body equals the combined 


length of the head and the tail, or 


B=6-+T. State this in terms of T, 
T= B-6. We now have two equations 
which equal T, so we can state them 
equaling each other: B-6 = 6 + B/2. 
Then B= 24. Accordingly, the tail 
equals 18, and the total length is 48 
inches. 


Chain Reaction 


Joe can open the third link and give 
it to Griselda. He is left with a two-link 
section and a four-link section. Next day 
he can give her the two-link section and 
take back the one link, On the third day 
he can give her back the single link. 
On the fourth day he can give her the 
four-link section and take back the other 
three links, On the fifth day he gives 
her the single link. On the sixth day he 
gives her the two-link section and takes 
back the single link. On the seventh day 
he gives her the single link and she will 


have all seven. 


Nine to Ten 


The nine coins can be rearranged as 
shown. 


Divide the Bread 


The first traveler should receive 
seven coins and the second traveler 
should receive one. Imagine that they 
had cut the eight loaves into thirds to 
make 24 pieces. Each man would have 
eaten eight pieces. The first traveler 
contributed five loaves, or 15 pieces. He 
ate eight of them himself, leaving seven 
for the stranger. The second traveler 
contributed three loaves, or nine pieces. 
He ate eight of them himself, leaving 
one for the stranger. Thus, the stranger 
received one piece from the second tray- 
eler and seven pieces from the first. The 
eight coins should be divided accord- 


ingly. 


Soap 

and Water: 
one of 
modern 
sciences most 
surprising 


answers to 


the blemish. 


But not just any old soap. 

It simply has to be Jergens Clear 
Complexion Bar. 

That’s because it’s really loaded 
with pimple-hating medications like 
allantoin and trichlorocarbanilide . 
(a bacteria fighter), not to mention 
an oil mopper-upper, and a gentle 
nondrying skin cleaner that gets 
at trouble spots. 

And if you simply wash your 
face with it twice a day, it'll do more 
to help get rid of pimples than 
a bunch of fancy claims. 

“Surprise!” 

Jergens Clear Complexion Bar: | 

Not just any old soap. 
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Our Front Cover 


The words on this weeks cover are somewhat mis- 
leading — deliberately so. It is not that the alligator 
floating serenely in an Everglades swamp is a menace. 
Rather, this animal, and all the animals of the Ever- 
glades, are in mortal danger. Why? Read about the real 
peril in the Everglades beginning on page 4. 


Drawing by Ted Blake 
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LIFE OR DEATH 
FOR THE 


Everglades 


ICTURE a swampy, primeval plain, where little has 
changed for eons, where we can roam the world as 
it was before the dawn of history: 

Here is a marshy plain of sawgrass under a blazing 
subtropical sun —at first glance, a desolate wasteland. 
But what's that sloshing sound? A great white heron 
wades through marshy waters on stilt-like legs. Close 
by, another giant wading bird, the brilliantly plumed 
roseate spoonbill, searches shallow pools for small fish. 

Suddenly —a loud clapping noise, as the powerful 
jaws of a crocodile clamp tight on a plump fish! Then, 
slithering down a muddy slope into a swampy channel, 
a sleek alligator! 

Farther on, herds of white-tail deer roam the plain, 
as hidden panthers snarl from the cover of the brush. 
Wild hogs charge through the sawgrass. A bald eagle 
screams overhead. 

Grotesque turkey vultures patrol the shore of a pond. 
On a tree stump a stately egret peers across the misty 
waters like a sentinel on a castle watchtower. 

Farther yet, the gleaming mirror of a coastal man- 
grove swamp. Ghostly pink birds with snaky necks flit 
among the mangrove trees. 

Is this a dream? No. You can actually take this safari 
into the past. You can wander through a “living mu- 
seum, where things remain much as they were when 
the Earth was thousands, even millions, of years younger. 

And were not talking about a long, expensive trip to 
Africa or the jungles of South America. Nor a tour 
through a natural history museum for a look at stuffed 
specimens. Far from it. This region is part of our Ameri- 
can heritage. 


$I ERS TEES ERES 


Fisheating Creek Cypress Swamp, in south-central Florida, 
looked like this before»man altered flow of region’s waters. 
Annan Photo Features 
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Senior Science orehi 
Everglades National Park is located at southern tip of 
Florida peninsula. Light arrow shows natural direction 
of water flow through Everglades. Dark arrow shows pres- 
ent flow, diverted by massive dike construction. 


By now you may have guessed that this “living mu- 
seum” is the Everglades — a vast, marshy plain in the 
southwestern corner of Florida, In 1947, 1,400,000 acres 
of this area were set aside by the U.S. government as 
Everglades National Park. Millions of tourists have 
visited the Glades in the 20 years since then. 

Recently, though, the very existence of Everglades 
National Park has been threatened. As you may know 
from newspaper and television coverage, a furor over 
the Everglades has pitted, on one side, conservationists 
—on the other, some politicians, farmers, real estate 
developers, and the U.S. Army Corps of Engineers. 

Before we examine the controversy, let’s take a closer 
look at the Glades themselves. 


Project Benefits Men 


The ecology of the Everglades — the relationships 
among its plants, animals, and the environment — has 
depended on one thing down through the ages. That 
one necessity is fresh water. 

Everglades National Park is only a fraction of the 
marshy plain of southwestern Florida. Take a look at 
the map on these pages. You'll see a big body of fresh 
water, Lake Okeechobee, at the top of the Glades region. 
- As the arrow shows, fresh water from the Okeechobee 
region tends to flow southwestward toward the Carib- 
bean Sea and the Gulf of Mexico. The Glades have thus 
been like a great natural funnel. Fresh water has slowly 
percolated through the Glades, toward its destination 
in the Gulf and Caribbean. 

This seaward flow, down through the centuries, 
turned the terrain into a vast fresh-water marsh — the 
home of heron, ibis, cormorant, stork, alligator, sea 
cow, tree orchid, crocodile, panther, and myriad other 
exotic species. Along the Gulf coast, where fresh waters 
meet the tide, the water is brackish — partly fresh, partly 
salt. Here BEM the famous mangrove swamps. 


Continued on next page ` 


Diverted 
Water Flow 


Life or Death for the Everglades continued 


But trouble came when man decided to alter the water 
supply of the Glades. In the late 1940's, the U.S. Army 
Corps of Engineers announced a flood-control program 
for all southern Florida. 

Their plan called for the biggest evacuation job since 
the Panama Canal. They set to work digging drainage 
ditches and canals, erecting dikes and levees. 

Today, the Central and Southern Florida Flood Con- 
trol Project is nearing completion. Its levee walls, if put 
end to end, would completely encircle the States of 
Vermont and New Hampshire together! At least 75 
dams and spillways, plus many hundreds of miles of 
canals, are in operation. 

The cost of the vast project: expected to reach about 
half a billion dollars! 

The project is very popular with farmers and real 
estate companies. Why? American naturalist Peter Farb 
points out that the flood-control project is also a vast 
land-reclamation project. Drainage will eventually bring 
some 735,000 new acres of land, once under water, into 
agricultural production. Moreover, the project provides 
irrigation water to the farmers, as well. 

Real estate developers are happy because they have 
dry land to sell where before there were only swamps 
and marshes. For farmers, ranchers, and real estate de- 
velopers, then, the government-sponsored flood control 
effort means more income. 

Southern Florida’s growing cities, such as Miami, also 
benefit greatly from the project. How? 

Again, take a look at the map. The shaded arrow 
shows how the water that once flowed naturally into 
the Everglades has been diverted toward the Atlantic 
Ocean. Instead of nourishing the plant and animal life 
in the Glades, this water, shifted éastward by canals, 
levees, and dams, provides both irrigation water for 
drylands farmers, and drinking water for Miami and 
other cities. 


Miami draws drinking water from wells that tapas 


porous layer of underlying rock. Such a water-saturated 
bed of rock, gravel, or sand is known as an aquifer. 
Miami's aquifer, in turn, is replenished by fresh water 


Snowy egret, high 
on directory 

of the Glades's 
beautiful wading 
birds, searches 
shallow pond for 
sight of frog or 
fish, its 

food staples. 
Egrets and other 
waders may perish 
as Glades dry. 


that flood-control engineers have diverted from the 
Everglades! 

As men profited from this vast water-management 
scheme, the Everglades were literally dying. Summer 
and autumn had always brought the Glades a slowly 
moving carpet of water up to a foot deep, which im- 
mersed the land. Now, it was cut off at the northem 
source. í , 

Why? Originally, the U.S. Army Corps of Engineers 
had planned to provide for the needs of man and the 
precious natural splendor of the Glades as well. The 
Corps dammed up billions of gallons of water in a huge, 
shallow, man-made lake at the northern edge of Ever- 
glades National Park. 

This lake is known as Conservation Area No. 3. As 
you can see on the map, the Army built a row of sluice 
gates along the southern shore of the lake. By raising 
these gates, they could regulate the flow of water into 
Everglades National Park. Everyone agreed that enough 
water could be drained off through the sluice gates each 
summer and autumn to keep the water-dependent ecol- 
ogy of the Glades near normal. 


Animals Perishing from Drought 


But pressure from farmers, ranchers, real estate devel- 
opers, and the city of Miami soon cut off even the prom- 
ise of water. The sluice gates were rarely, if ever opened! ' 

In 1965, naturalist Peter Farb made a report to the 
National Audubon Society and other conservationists - 
who were desperate to prevent the extermination of 
water-starved wildlife in the Glades. Drought had hit 
Southern Florida. The sluice gates were kept shut. Mr. — 
Farb crisscrossed Everglades National Park by land and 
by airplane to observe the parched landscape. 

He reported, “Everywhere, I saw Everglades drying 
up, the last drops of water evaporating from water holes, 
creeks, and sloughs. Thousands of ponds that once 
looked from the air like fragments of a broken mirror 
were shriveled and caked. The sawgrass was a brown 


Airboat excursions in Glades’s sawgrass marshes are exciting 
sport. As water declines, such boating will become impossible. 


A flamingo feeds 
in algae-slick 
pond. Flamingo’s 
specialized bill has 
inlet and outlet 
channels for strain- 
ing nutrients 

from the soupy 
water. Some 
flamingo species 
are bottom feeders, 
others skim sur- 
face waters. 

Arthur Fisher 


and lifeless tinder . . . the sky darkened by great pillars 
of smoke billowing from a rampaging, crackling fire.” 

Park rangers strove frantically to save the perishing 
creatures of the Glades. They blasted holes in the 


` scorched soil, hoping to hit ground water. This would 


provide life-sustaining ponds for dying gators, croco- 
diles, and water birds. They dug a huge emergency 
sump, or well, hoping to provide relief at least in. one 
region until the sluice gates were opened. In a struggle 
against time, rangers and volunteer conservationists even 
lassoed crocodiles and other amphibians in order to 
carry them to what shallow pools remained. 

But not only crocodiles were threatened by drought. 
Most creatures of the Glades, Mr. Farb reported, “are 
only the dramatic end-products of complex food chains 
that begin with tiny aquatic creatures. . . .” At the bot- 
tom of the “food chain” in the Glades are small organ- 
isms, such as mosquito larvae, whose life cycles require 
the land’s watery submersion for much of the year. In 
effect, said naturalist Farb, kill off the mosquito larvae 
and you get rid of frogs and fish.Eventually, there will 
be no more glamorous, long-legged birds like the egret, 
which count on fish for food! 

In 1965, National Audubon Society President Carl W. 
Buchheister proposed a way to save the dried-up Glades: 
Dredge and extend the old Miami Canal, so that it can 
bring fresh water directly from Lake Okeechobee to the 


E 
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sluice gates bordering the park! Mr. Buchheister stated: 
“The Miami Canal needs simply to be cleaned out and 
extended. This route would provide six times the amount 
of water that will be supplied by the emergency sump 
—and the total cost would be less than the money 
authorized by Congress for the Corps's study of ways 
to relieve the park’s water shortage. 


“A second step,” he said, “is for Congress to authorize 
a deep-water reservoir in the conservation area north 
of the park.” 

Currently, the Army Corps of Engineers is studying 
these and other ways out of the dilemma. But conserva- 
tionists warn that time is against the park’s wildlife. 
Less than a year ago, for instance, thousands of animals 
perished during the dry season. Others fled the park in 
such huge numbers in search of water that Florida’s 
Governor Claude P. Kirk, Jr., broadcast an urgent appeal 
to motorists to drive slowly “in order to save our animals 
as they cross the highways.” 

Some people feel that it is all right to turn the Ever- 
glades into a parched graveyard for wildlife, as long as 
man and civilization prosper. But conservationists be- 
lieve our parks and wildlife are just as important, and 
that there is enough water to meet all our needs. 

One such conservationist is Dr. Bryce M. Hand, a 
geologist at Amherst College, in Massachusetts. He 
points out that the final decision will affect not just the 
one million or so citizens of the Miami region, but the 
200 million people of the United States. “And this,” he 
says, “is without counting the unnumbered future gener- 
ations whose only contact with alligators, wading birds, 
and cougars will be in museums.” 

Each year, about a million tourists visit the Ever- 
glades. One day, you may be among them, if you haven't 
been already. If you think our government officials, and 
those of the State of Florida, should try to provide water 
to Florida’s people — and also to the creatures of the 
ageless Everglades — why not write a letter that tells our 
officials how you feel? Before it’s too late. 

— JOHN SPEICHER 
Everglades “regular,” the alligator, obligingly shows its teeth 


for cameraman. Gators have been hard hit by man and drought. 
Three photos ory Annan Photo Features 
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T. A ROUNDABOUT way, plutonium got its name 

from Pluto, the god of the underworld. In the opinion 
of the late Dr. Robert E. Wilson, a former member of 
the Atomic Energy Commission: “If there ever was an 
element that deserved a name associated with hell, it is 
plutonium.” 

Not only is plutonium highly radioactive and a chief 
ingredient of atomic bombs, it is also fiendishly poison- 
ous. A microgram (one millionth of a gram— a quan- 
tity so small that it can’t be seen by the naked eye) of 
the stuff will kill a person. It’s more deadly than cya- 
nide gas! 

Many people have voiced regret that plutonium was 
ever discovered. Yet, this hellish element was not found 
in the Earth or in the atmosphere — it is man’s own 
creation! 

In 1940, Dr. Glenn T. Seaborg, Dr. Arthur C: Wahl, 
and Dr. Joseph W. Kennedy produced plutonium — 
element number 94 — by bombarding the radioactive 
element uranium with neutrons. (Neutrons are the un- 
charged particles that, with protons, make up the nuclei 
of atoms. ) 

A tiny speck of uranium was clobbered by a stream 
of high-speed neutrons from a radioactive source. Let’s 
see what happened. 

The uranium was a mixture of two uranium isotopes 
— one per cent of U** and 99 per cent of U?38, (Isotopes 


8 SENIOR SCIENCE 


are atoms of the same element having different nuclear 
masses but the same chemical properties and atomic 
numbers.) When the nucleus of a U? atom was struck 
by a neutron, it split, forming two nuclei and releasing 
2.5 neutrons and 200 million electron volts of energy in 
the form of heat. The released neutrons struck other 
U*> atoms, releasing still more neutrons. (This nucleus 
splitting process is called fission. ) 

Of course, neutrons also struck the much more plenti- 
ful U”: atoms. But instead of splitting, the struck U238 
atoms absorbed neutrons and moved up in mass to be- 
come uranium-239 isotope atoms. However, U2%% atoms 
proved very unstable. They decayed almost instantly — 
releasing beta particles (electrons traveling close to the 
speed of light) — and changed to neptunium-239 atoms. 
(Neptunium — element number 93—was discovered 
earlier in 1940, ) 

Equally unstable, the neptunium-239 atoms rapidly 
decayed, also releasing beta particles. The decay prod- 
uct was plutonium-239. (There are 15 known isotopes 


- of plutonium, ranging in atomic weight from 232 to 


246; plutonium-239 is the most widely used isotope.) 


Above: First step in production of plutonium is nuclear 
fission (splitting) of uranium-235 atoms. When a neutron 
strikes the nucleus of such an atom, the nucleus splits 
and releases additional neutrons. They strike other nuclei, 
and a fission chain reaction is on. 


The 1940 experiments produced a mere trace of plu- 
- tonium — a few picograms (trillionths of a gram). And 
two years later, a total of just a few micrograms of the 
element was available. Obviously, bombarding scraps 
of uranium was doing it the hard way. 

Then, on the afternoon of December 2, 1942, a great 
breakthrough was scored. Beneath the stands of Stagg 
Field at the University of Chicago, the first self-sustain- 
ing nuclear chain reaction was achieved. And the way 
was opened for the production of plutonium in grams, 
kilograms, and eventually tons. 

For some time before that fateful day, scientists knew 
that if enough uranium-235 atoms could be grouped 
close together, they would set up a nucleus-splitting 
chain reaction. But getting the U?*° atoms together was 
a problem. Natural uranium contains only one per cent 
of the U?% isotope; all the rest is uranium-238. And 
when a U?* atom releases a neutron, it is likely to be 
soaked up by a U??S atom, or else released into space. 

What would your next step have been? 

The scientists refined some uranium to increase the 
proportion of the U?* isotope in it. Then they enclosed 
it in a pile of graphite blocks to keep the neutrons in. 
Neutron-absorbing cadmium control rods were added. 
And the first reactor was ready. 


How It’s Used 


Plutonium production was not the main object of 
the first chain reaction experiment. Nevertheless, it 
pointed the way: the U?38 isotope component of the 
uranium in the reactor was changed (transmuted) to 
plutonium-239. Later, special reactors called breeder 
reactors were built. They contained just enough ura- 
nium-235 to sustain a chain reaction, and produced 
plutonium in sizeable quantities. 

Why produce large quantities of plutonium? 

Like uranium-235, plutonium-239 is fissile —it can 
support a nuclear chain reaction. But, unlike uranium- 
235, it is neither extremely scarce nor expensive. Plu- 
tonium-239 is made from relatively plentiful uranium- 
238. 

The first atomic bomb used in warfare contained pure 
uranium-235. But the second one was a plutonium bomb. 
And since then, plutonium has been extensively used in 
nuclear weapons and experimental power-generating 
reactors. 

The energy locked in a minute quantity of plutonium 
is enormous. It’s a much more efficient and longer-lived 
reactor fuel than uranium. 

More recent breeder reactors use mixtures of pluto- 


nium and uranium. They produce several plutonium | 


isotopes. Fifteen have been identified. 

In addition to plutonium-239, four other isotopes of 
the element are particularly useful. Rare, extremely 
reactive plutonium-238 can generate sufficient heat en- 
ergy to supply electricity on compact spacecraft and 
to power pacemaker units for regulating heart beats. 


Wide World photo 
Dr. Glenn Seaborg (left), co-discoverer of plutonium, displays 
a type of “atomic battery” used on satellites. Decay of 
plutonium-238 in the battery generates heat energy, which 
is converted to electricity. 


Since it won't support fission, plutonium-240 is used 
to control reactors by preventing power surges. At the 
same time it is changed in the reactor to fissile plu- 
tonium-241 and plutonium-242. Both of these isotopes 
aid in the fission process. And plutonium-242 is espe- 
cially useful in exploring elements beyond plutonium 
in the periodic table. 

Plutonium is a metal, but it doesn’t behave like one. 
In fact, it doesn’t behave like any other substance known 
to man. Under some conditions it can be as soft and as 
plastic as lead. Under other conditions it can be as hard 
and as brittle as glass. Plutonium is pyrophoric — self- 
igniting; in moist air it will spout fame. When heated 
in dry air, it will burn and quickly crumble to powder. 
At room temperature, it slowly disintegrates. And be- 
tween room temperature and its melting point (639°C), 
plutonium metal's crystal structure changes at least six 
times (six allotropic modifications). 

Studying plutonium is no easy task. Necessary safety 
precautions make it hard to handle. Plutonium research 
is usually conducted in air-tight containers filled with 
inert gas. Scientists manipulate the material with robot 
arms or through shoulder-length rubber gloves fastened 
to the containers. 

Every move with plutonium is hazardous. For even 
the shortest trip, the element must be tightly boxed. 
And cleaning the containers can be nightmarish. One 
whiff of plutonium dust spells death. 

Dr. Glenn Seaborg agrees that, of all the substances 
known to man, plutonium is perhaps the most danger- 
ous. Yet he foresees a great future for his “child”: “In- 
deed, I predict that plutonium — ornery and unusual as 
it is — will turn out to be one of the most useful elements 
at our command.” — MICHAEL Cusack 
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Star Talk? 

During the past few weeks, radio 
astronomers have been scratching their 
heads over some puzzling signals re- 
ceived from outer space. Consisting of 
precisely spaced pulses of radio waves, 
the signals recur once every 1.3372795 
seconds. 

The signals come from the vicinity 
of a star located somewhere between 
Altair and Vega, two bright stars that 
dominate the summer sky. The faint, 
bluish star can be photographed only 
with the most powerful telescopes. As 
recorded by radio telescopes, the signal 
pulses come in minute-long trains, van- 
ish for about three minutes, and then 
come on again. 

The signals can be picked up at sev- 
eral radio frequencies and seem to have 
regular variations in intensity of pulses. 
The pattern of variation is different for 
each of the frequencies. This curious 
behavior, and its regularity, has put as- 
tronomers at a loss to explain the signals. 

According to Sir Martin Ryle of Cam- 
bridge University, England, where the 
signals were first detected, “Our first 
thought was that this was another intel- 
ligence trying to contact us.” Another 
suggestion is that the signals may come 
from some kind of space navigation 
beacon used by inhabitants of another 
solar system. 

Although these speculations appeal 


10 SENIOR SCIENCE 


Bell Telephone Laboratories photos 


Bell Telephone Labora- 
tories engineer lights up 
new kind of hologram 
with laser beam. An or- 
dinary hologram provides 
a three-dimensional view 
of one aspect of an ob- 
ject. But this new holo- 
gram provides an all- 
around three-dimension- 
al view of the object. By 
moving his head from 
left to right in front of 
the hologram, a viewer 
will see the object from 
all angles. Five-exposure 
photo on the right will 
give you an idea of what 
the viewer sees as he 
moves his head. 


to the astronomers who have made 
them, the scientists would prefer to 
find a natural explanation for the sig- 
nals. But at the moment, no one has 
been able to come up with a “natural” 
cause. For one thing, the signals do not 
seem to come from collapsing or “dying” 
neutron stars, as astronomers had at first 
tried to prove. It’s all “very spooky,” 
says Dr. Frank Drake of the Arecibo 
lonospheric Observatory in Puerto Rico. 


Ice Patrols . 

When the U.S, Coast Guard begins 
its annual International Ice Patrol this 
spring, the iceberg hunters will have 
some new and strange ice detectors. 
Lasers, radar, radiometers, and a 
weather satellite will help track the big 
chunks of ice that endanger North At- 
lantic shipping. 

The Ice Patrol was organized 54 
years ago in the wake of one of the sea’s 
worst disasters. On April 14, 1912, the 
supposedly unsinkable luxury liner Ti- 
tanic crunched into a huge iceberg off 
the fog-bound coast of Newfoundland. 
More than 1,500 died in what was the 
worst marine accident of all time. 

The icebergs that menace the ship- 
ping lanes are chips off of huge “mother 
glaciers” located on the west coast of 
Greenland. Melting slowly, the icebergs 
drift southward on the Labrador Cur- 
rent. Using planes and ships, the Ice 


Patrol keeps seagoing vessels posted on 
the position of all bergs large enough 
to cause damage. 

Patrol planes are equipped with spe- 
cial radar and a radiometer. The radar 
emits a precise, narrow beam that scans 
the sea surface and maps the contours 
of the bergs. The radiometer registers 
heat emitted by any object in the water, 
The instrument “takes the temperature” 
of suspicious masses on the radar 
screen, which might be fishing vessels 
or ships. If the reading is cold, the Coast 
Guard knows that it has found another 
iceberg. 

The oceanographic vessel Evergreen 
will also be used in the hunt. Aboard 
the ship will be a new laser range 
finder. It will more exactly measure the 
contours and distances of the icebergs. 
The Evergreen will also investigate the 
temperature, speed, and direction of the 
Labrador Current. This will help scien- 
tists to predict the paths and distribu- 
tion of icebergs. 


Plant Science 


Bad news for weeds from the Uni- 
versity of California at Davis! 

Davis campus scientists know that 
farmers have waged relentless warfare 
against weeds, only to see them spring 
up again in full force the following 
season. The reason: Like many other 
plants, weeds have seeds that lie dor- 
mant over winter. Come spring, the 
seeds germinate (begin to grow). Some 
weed seeds slumber for years before 
germinating, “This is why, just when 
you think you've got all the weeds 
pulled out of your garden, new ones 
keep popping up,” explains Dr. David 
Bayer, a plant physiologist at the Davis 
campus. 


Dr. Bayer is studying plant growth 
hormones that stimulate out-of-season 
germination. He asks: Suppose a farmer 
could spray a weedy patch with such 
growth-stimulators during late autumn 
or early winter? Sprouting weeds would 
be killed off quickly by winter frost 
before they could manufacture new 
seeds! Thus, Dr. Bayer believes, weed 
reproduction cycles could finally be 
broken. 

Another agricultural research project 
has won a patent for B. E. Shlesinger, 
a lawyer and amateur gardener who 
lives in Washington, D.C. Mr. Shles- 
inger's 17-year-old son Ed, and daughter 
Mary Kathleen, 14, share in the patent 
rights. 

Experimenting in a greenhouse, the 
family put yellow plastic foil around 
corn sprouts. The reflected light slowed 
the growth of the plant stems, while the 
root systems spread. Normal corn stalks 
don't have wide-reaching roots. Well- 
rooted corn is better able to withstand 
a drought. Thus, the family’s yellow 
reflectors may rescue drylands for corn 
agriculture! 


Locusts on the Move? 


Across two continents, from East 
Pakistan to West Africa, farmers are 
maintaining a fearful sky watch. What 
troubles them? They dread the coming 
of one of man’s oldest enemies — a 
plague of locusts. 

Danger signs of migratory locusts 
on the move have been reported from 
West Africa, North Africa, Iran, Somali- 
land, Pakistan, and India. Those reports 
are causing great concern among scien- 
tists at the Anti-Locust Research Center 
in London, England. They remember 
the great locust swarm of 1956. In that 
year, dense dark clouds of locusts moved 
across large parts of the world, stripping 
crops from the fields and leaving near 
famine in their wake. 

It is too early yet to tell whether large 
swarms are forming this year. But the 
scientists are taking no chances. They 
are studying long-range weather fore- 
casts to see whether the climatic condi- 
tions of this coming year will favor lo- 
cust swarming. Locusts tend to swarm 
in dry, warm periods in areas that are 
usually cold and wet. 

_ If the swarming can be spotted early 
enough, the locust groups can be effec- 
tively bombed with insecticides. But 
once they have swarmed and billions of 
them are on the move, they are almost 
impossible to stop. 


UPI photo 


Student surgeons 
from Brookhaven 
High School in 
Columbus, Ohio, give 
“Oscar,” a bullfrog, 
a new heart. “Oscar” 
lived for one hour ` 
after the two-hour 
transplant operation. 


An erector set? No! 
This “space arm” 
expands ten times its 
folded size. On 
space landings, it 
bends and twists like 
a human arm to move 
radar equipment. 
Martin Marietta Corp. 


Why are locusts such a menace? Lo- 
custs are small — ten of them weigh less 
than an ounce — but they have fierce 
appetites. Ounce for ounce, they will 
eat 100 times as much as a human be- 
ing. It was estimated that a 1956 swarm 
of about 40 billion locusts ate 80,000 
tons of food a day. In addition to being 
great eaters, the migratory locusts are 
great travelers. They can cruise at 10 
to 12 miles per hour for 20 hours at a 
time. 

Why do locusts swarm at certain 


times? Naturalist Sir Basil Uvaraov sug- 
gests swarming is triggered by a gregari- 
ous phase (a desire to flock together). 


This occurs when young locusts 
(nymphs) are excited and made nerv- 
ous by unseasonably warm weather. 
Swarming has been compared to the 
“spring fever” that causes students to 
swarm at such places as Fort Lauder- 
dale, Florida. Once they've swarmed, 
the locusts — unlike the students — must 
constantly move to eat. 


HCOOHOOOOOOOOO OOOO OOOOH 
A SSG OSS SCI? 
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Is a bakery the only place you find a cream puff? Is direct drive a golf 
term? Who goes in for chopping besides a lumberjack? You'll find 
the answers here, in Volume Two of this encyclopedia of auto 


Volume Two: Carburetor to Downdraft 


Cheater Slicks—Extra-wide tires 
made of racing rubber, but with 
a street tread. 


Choke—Any reduced passage. 
More specifically, a valve 
placed in the carburetor 
air inlet to restrict the 
volume of air admitted. 


Chop—To reduce an auto 
body by cutting it down 
in height. Also, in sanc- 
tioned stock car racing, to 


Carburetor—a device for mixing fuel and air 
in the proper proportions to produce a 
combustible gas. Works like a perfume 
atomizer or a garden spray. Air and fuel 
are drawn through the carburetor by the 
suction (intake stroke) of the engine, and 


cut in front of another driver. 


Chute—In sanctioned stock car 
racing, the fast part of the track in 
front of the main grandstand. Also the 
device used to help stop a dragster. 


Clunker—A worthless car, usually a used 
one. Also referred to as a “pig” or “dog”. 


Clutch—A device, either automatically or 


are then diverted through an intake mani- 
fold and valve arrangement where they are 
exploded in the proper cylinder by a spark. 


Caster—The angle of forward or back- 
ward tilt of the front wheel 
steering axis. 


Charger—Name of Dodge’s 
Supercar. Also, in sanctioned racing, 
a driver who starts in front, stays in front, 
and never lets up. 


Chassis—On an automobile, an assembly of 
the mechanical components of a car: 
frame, engine, wheels, axles, transmission. 


On the beach, it means somethingelse again. Cleaner Air System—A system of engine 


modifications for reducing smog by burning 
fuel more completely inside the engine. In- 
troduced by Chrysler Corporation in 1966. 
Unlike anti-smog devices placed in the ex- 
haust system, this method permits radi- 
cal reduction in unburned hydrocar- 
bons (smog) while still allowing 
maximum fuel economy. In it," 

the entire engine works to 

burn the fuel more 
efficiently. 


Coil—A device that is 


manually operated, for apesta. the 
engine from the transmission- 


used to create a 
high-voltage spark for the 
engine from a low-voltage 
source (the battery). 


Combustion—The process of burning. 3 


Combustion Chamber—In an auto- 


- mobile engine, the space above the piston 


when the piston is at its uppermost 
position of travel. 


Compression—In an automobile engine, the. 
reduction in volume, or the “squeezing,” of 
a gas (the fuel-air mixture). 

Compression Ratio—The total volume of the 
cylinder and combustion chamber with the 


engineering. It’s a series of informative—and we hope, interesting— 
facts to help you understand an automobile better. By Chrysler 
Corporation—the people who understand automobiles best. 


piston in its bottommost position, as com- 
pared to the volume of the combustion 
chamber. 


Condenser—A device in the ignition system 
that temporarily collects and stores a surge 
of electrical current for later discharge. 


Connecting Rod—A rod that connects the 
piston to the Crankshaft. 


Corner—Any sharp, or relatively sharp, 
turn on a race track. $ 
Also, as a verb, 
the ability of 

a car to handle 

such turns. 


Cut-out—A device, illegal in most states, 
used to divert the exhaust gases directly to 
the atmosphere instead of through the 
muffler. Also, colloquial term for the verb 
“leave”. 


Dash—The partition between the engine and 
the driver. Also known as the firewall. 


Dead Center—The position 8 
AA Be 


3 
< 


of the Crankshaft 
throw at which the 
piston is not moving 
in either direction, 
up or down. 


Detonation—Too 
rapid burning or 
explosion of the 
fuel-air mixture 
in the combustion 
chamber. You can 
hear it as a vibra- 
tion of the com- 
bustion chamber 
walls. 


Diesel Engine— 
Named after the 
man who developed 
it, Dr. Rudolph 
Diesel. Fuel in the 


Crankcase—The housing within which the 
Crankshaft and other parts of an engine 
operate. 


Crankshaft—The main shaft of the engine 
which turns the up-and-down motion of the 
pistons into rotary motion to drive the 
wheels of the car. 

Cream Puff—An exceptionally clean and de- 
sirable car—probably from Chrysler Cor- 
poration. Usually a used car similar to the 
1931 Plymouth coupe (below). 


aS 


3 cylinder is 
ignited by the 
~ heat generated 

by compression, 
rather than by 
a spark, as in a gasoline engine. 
Burns oil instead of gasoline, 
and has no spark plug or carburetor. 
Differential—The system of gears at the end 


of the drive shaft that lets one drive wheel 
turn faster than the other, as in a turn. 


4 


Cu. In.—Abbreviation for Cubic 
Inch, now more commonly abbrevi- 
ated CID (Cubic Inch Displacement) 
—which is the standard for measuring the 
size or volume of U.S. automobile engines. 
The more cubic inches, the bigger the en- 
gine. Or to put it another way, “There's no 
substitute for cubes.” 


E 


Direct Drive—A direct 
linking between 
the engine and 
the drive shaft. 
Lets the engine 
crankshaft and 
the drive shaft 
turn at the 
same number 
of revolutions. 


Displacement—See Cu. In. In one 
cylinder, the volume that is moved 
or displaced by the piston in one 
stroke. For total displacement, mul- 
tiply by the number of cylinders. 


Distributor—The electrical unit con- 
taining the points and rotor. The 
points make and break the circuit to 
the coil, producing a high voltage, 
and the rotor distributes the high 
voltage to the spark plugs. 


Dogging—A racing term which means 
to stay on the tail of another car in a 
sanctioned race. 


Downdraft—A type of carburetor in which 
the air-fuel mixture flows downward to the 
engine. Introduced on the 1929 Chrysler. 


Plymouth + Dodge e Chrysler + Imperial 
Dodge Trucks + Simca + Sunbeam 


> 
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(Watch for Volume Three of the Chryslerpedia Soon. In the meantime, remember, the best driver is a safe driver.) 
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SCHOOL: HARRISON (ARKANSAS) HIGH SCHOOL 


HAT influences the growth of 
plants? Plant physiologists list 
temperature, water, light, and soil con- 
ditions among the principal factors. 
What about wind? Usually you don’t 
think about wind affecting the growth 
of plants. But if you were to examine 
the plant life in windy environments, 
you would find that it definitely plays a 
role in their growth. Witness the stunted 
trees near mountaintops and the dwarfed 
plants of the tundra, Both environments 
are windy. (See “Tundra Country,” 
Senior Science, October 28, 1966.) 
Frank Holder noticed in pictures in a 
book about the desert that the average 
size of most of the plants was smaller 
than the average size of plants of the 
same species grown under normal con- 
ditions. Frank already knew that tem- 
perature and moisture conditions on the 
desert influence plant growth, but he 
wondered about the wind. Later, Frank 
read that the average wind velocities in 
deserts are higher than those recorded 
in nondesert areas. It led him to wonder 
just how wind affects plant growth. He 
decided to find out. ` 


Frank’s Project 


The experimental plants Frank chose 
were pea, bean, and coleus (a common 
ornamental plant of the mint family). A 
week before he actually began the ex- 
periment, he planted pea and bean 
seeds and purchased coleus plants from 
a local greenhouse. 

While waiting for the seeds to germi- 
of nate, Frank constructed a “wind tunnel” 


Growth in Millimeters 
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PROJECT: Wind and Plant Grow? 


RESEARCH BY: FRANK HOLDER, WINNER, FORD-FUTURE SCIENTISTS OF AMERICA AWARDS 
TEACHER: MRS. JO ANNE RIFE 


SRROORICOPEERLEE INTE. 
Frank Holder photos 


Frank Holder built a wind tunnel (right) out of cardboard cartons for testing the effects 
of wind on plants. Fan at end of tunnel provided wind for the experiment. 


out of heavy cardboard. Actually, it was 
a long tube open at both ends. Frank 
fitted a large portable electric fan at one 
end and set up a properly lit tray for the 
plants at the other end of the tube. An- 
other tray, with identical lighting, was 
set up for control plants. Both trays were 
kept at the same temperature. 
` After the pea and bean plants had 
germinated, each flower pot was 
wrapped in plastic with the plant stick- 
ing through the plastic. This prevented 
evaporation of water from the soil. 
Water could, however, be lost from the 
plants through transpiration, the giving 
off of moisture through the surface of 
leaves and other parts. 

Frank divided the plants equally into 
experimental and control groups. Four 
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plants of each type were placed in the 
plant trays. One tray was placed in the 
wind tunnel, and the other was placed 
in the control area out of the wind. 

With the exception of the wind, then, 
all factors remained equal throughout 
the course of the experiment. Frank 
measured the daily growth of each plant 
using a ruler marked off in millimeters. 

Frank collected data from both the 
experimental and control plants for 21 
days. After he had all the data, he aver- 
aged the daily growth of each plant of 
the same species and group (experi- 
mental or control). He graphed the re- 
sults. 


Frank’s Results 


The results show that wind slows 
down the rate of plant growth. How- 
ever, it took about 13 days for any sig- 
nificant difference in growth rate to 
show up in the bean plants. Frank also 
noticed that the growth rate for both 
groups of pea plants leveled off in the 
third week. This did not occur in the 
other species. Can you give any explana- 
tion for this phenomenon? Can you sug- 
gest further experiments to follow up 
Frank’s work? 


Order the job you want from our 
m Sergeant Hutchings. 


And he'll guarantee you'll 
get the training forit. 


Sergeant Warren H. Hutchings offers high school graduates 
a choice of more than 300 jobs. Interesting, highly skilled 
jobs like weatherman, data processing specialist, mapmaker, . 
dental technician. 

As an Army recruiter, he’s trained to help you pick the 

job that best fits your interests and ability. If you qualify, 

he’ll guarantee the job of your choice in writing before 
you enlist. 

Enlisting makes good sense. You can be doing 
something you like. In an outfit you can be proud of. 
There’s no better way to become highly skilled. No 
better way to fulfill your military obligation. 

Write to Sergeant Hutchings for our booklet. 
You might end up recruiting yourself. 


Your future, your decision . . . choose ARMY. 


Army Opportunities SS 4-11-68 
Dept. 200 
Hampton, Va. 23369 


Sergeant Warren H. Hutchings: Please send me 
your free 40-page booklet. | understand there’s no 
obligation attached to this request. 


Name Age 


Address 


City State. Zip Code 


Phone Education 


brain te 


ANSWERS ON PAGE 2 


Fish Story 


Joe caught a fish that had a head 
six inches long. Its tail was as long 
as the head and half the body combined. 


The body was half the whole length of 
the fish, How long was this fish alto- 
gether? 

Mike Breggar 

Bala Cynwyd Jr. H.S. 

Merion Station, Pa. 


Chain Reaction 


Joe wanted to give his girl friend a 
lovely chain bracelet composed of seven 
large links with a catch to join the two 
ends, Griselda, his girl friend, would not 
accept the bracelet, because she didn’t 
think she had known Joe long enough. 


However, she said she would accept it 
if he would let her have one link that 
day, and an additional link on each of 
the subsequent six days. However, 
Griselda would not consent to having 
Joe open more than one of the links in 
the chain. Can Joe comply with Gri- 
selda's terms? 

Colin Ward 

Saint John XXIII School 
North Bay, Ontario 
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Do you have a favorite brain teaser? Send 
it to Senior Science, 50 West 44th St., 
New York, New York 10036. We will pay 
five dollars for each one published. In- 
clude the name of your school, home ad- 
dress, grade, and age. In case of dupli- 
cate submissions, choice will be made 
on the basis of presentation and clarity. 


Nine to Ten 


Below is a diagram of nine coins ar- 
ranged in eight rows of three each. Can 


you suggest a rearrangement that 
would form ten rows of three each? 
Cathy Alterman 


St. Trinity Lutheran S. 
Pontiac, Mich. 


Divide the Bread 


Two travelers stopped for a midday 
meal, The first traveler had five loaves 
of bread; the second had three. A 
stranger joined them and the three 
shared the bread equally. At the end of 


the meal the stranger volunteered to 
pay for his share with eight small coins 
of equal value. How should the two 
travelers divide the stranger’s coins to 
properly reimburse themselves for the 
loaves of bread they had contributed to 
the meal? 


Robert Scherrer 
Peckham Jr. H.S. 
Milwaukee, Wis. 


ASCLS 


In an era of changes... 
HAVE 
GRAYMOOR FRIARS 


CHANGED? 


OF COURSE we’ve changed. Change 
is simply the result of continuing life 
and growth, 


WHEN electricity was invented, we 
turned on the switch. When the auto- 
mobile came along, we climbed 
aboard. 


BUT, although our life keeps pace 
with modernity, our spiritual aims 
-and ideals are still very much the 
same as when we were founded al- 
most 70 years ago. 


THE WORD “ATONEMENT” 


has 
the same meaning and we still labor 


for Christian unity and the missions. 
Our motto has always been “THAT 
THEY ALL MAY BE ONE.” 


SOME THINGS do not change. The 
things that matter never do. 


IF you are a Catholic, to find out 
more about the Graymoor Friars just 
fill out the coupon below. There is no 
obligation of course. 


FRANCISCAN FRIARS 


OF THE ATONEMENT 
Graymoor, Garrison, N. Y. 10524 


Please send me more information 
about the Graymoor Friars. 


NAME 


STREET ADDRESS 


WALLET PHOTOS 
64 S32 FOR ISS 


N Just send any size graduation 
photo, snapshot or negative 

with $1.00 for 32 Beauti- 
tone wallet photos. Each 
21⁄2 x 3¥%2 inch photo 
is made on portrait 


: paper. We re- 
PREP turn original 
vite 65 aona cme 
or more ‘‘Deluxe O í 


Wallet Size Folder’” : 
i BEAUTITONE® 
PHOTOS 
| Dept. 627 Green Bay, Wis, 
32 photos $1 
l 65 photos $2 
(J 100 photos $3 
| For postage & handling 
include 10¢ for 3rd class 
return or 25¢ for Ist 
{class return. 
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(see page 18) 
I. The Promise of Plutonium 
IPS Obs Blige Aror oT 7.7; 


SET ORTO E. 


PRINT CLEARLY This is Our Shipping Label 


NAME 


ADDRESS 


CITY 
STATE 


DISCOVER AMERICA 


PEANUTS” cartoon Book 


with your order of any 2 books for $1.00 


Good grief, is this any way to clear a warehouse? We hope so—we’re giving a “Peanuts” cartoon 
book FREE with any two books you order from the list below. Buy as many as you want, but 
remember: minimum order $1.00, and books must be ordered by 2's. (Order 4 books—we'll 
send two cartoon collections.) But hurry: this offer valid only until May 20, 1968. 


Re Y 
pR A 
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10. FATHER AND 
THE ANGELS, Manners. 
Warm family story of 
the mischievous Manz, 
ners kids and their 
wonderful, funny rab- 
bi father. 


4. ADVENTURES IN 
BLACK, Widder. For- 
get 007 and THRUSH. 
Here are true stories 
of the world’s most 
famous spies! 


1, FLYING SAUCERS, 
SERIOUS BUSINESS, 
Edwards. Are they 
from outer space? 
Amazing facts and 
photos on UFO’s! 


7. JENNIFER, Sher- 
burne. Jenny’s mother 
is a “cured” alcoholic. 
But is she really all 
-< right? What if some- 
* one finds out? 


9. KAREN, Killilea. 
The doctors say, ““For- 
get you ever had her.” 
But Karen’s parents 
refuse to give up! 
_ Wonderful true story. 


3,6 GREAT MODERN 
SHORT NOVELS. 
“Musts” for the col- 
lege-bound! One vol- 
ume includes Faulk- 
ner, Joyce, Melville. 


E] 1. Flying Saucers 


Bu 2. Karen 


O 3. 6 Short Novels 
O 4. Adventures In Black 
O 5. Evidence of Things Seen 


E 6. Of Men and War 


PAYMENT MUST 
ACCOMPANY ORDER 


FOLLOWING 


(THE FILMS 


A DANDY IN ASPIC 
(Columbia) 


The double life of a double agent 
makes this spy film one of the most 
unusual and intriguing to hit movie 
screens since Harry Palmer cracked 
The Ipcress File. Alexander Eberlin 
(Laurence Harvey) is on the payroll of 
British Intelligence. But he is in reality a 
Russian in the pay of the Soviets, a 
skilled assassin who secretly does away 
with top British agents. However, his 
glacial nerveless front begins to crack 
when his British employers order him 
to seek out and destroy the mysterious 


fa Hersey. 5 World War 
SCHOLASTIC: Please send me titles indicated below at 2 for $1.00, plus a free 
Charlie Brown cartoon book for each 2 books ordered. | enclose full payment. 


E 7. Jennifer 
E 8. Lord Jim 
E 9. Inquest 


[E 10. Father and the Angels 


E 11. Hey, I’m Alive! 


ES 12. How to Prepare for College 


TOTAL 
BOOKS 


5. EVIDENCE OF 
THINGS SEEN, Daly. 
Chilling murder mys- 
tery. The clues are a 
mysterious woman in 
purple...and a room 
with a sealed door. 


6.0F MEN AND WAR, 


Il stories. Includes 
“Survival,” incredible 
story of JFK in the 
crash of PT-109. 


Name 


City 


| 
| 
l 
| 
l 
| 
l 
l Address 
| 
| 
| 
l 
l 
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murderer who is thinning their ranks. 

For a long time, Eberlin has been 
begging his Soviet masters to let him 
come in out of the cold. They refuse, 
hoping to use him for their own ad- 
vantage right up to his inevitable end. 
When he is sent to Berlin they aid and 
abet him in the sinister game of cat-and- 
mouse he is forced to play with British 
agent Gattis (Tom Courtenay). Eberlin 
needs all the help he can get. Gattis 
hates and suspects him. 

As Eberlin moves closer to his final 
confrontation with Gattis, he begins to 
have feelings not usually permitted a 
double agent. He learns to know fear 
and hatred himself —and he almost 
falls in love with an English girl (Mia 
Farrow). But these emotions are luxu- 
ries no spy can afford for long. It is 
hard not to feel more than a little sorry 
for Eberlin. 


8. LORD JIM, Con- 
rad. To the natives 
he’s a god—to him- 
self he’s a coward. 
How can a man live 
without self respect? 
Movie on TV. 


9. INQUEST, Ep- 
stein. Reveals the 
facts about JFK’s 
assassination the War- 
ren Report did not 
disclose. Controversi- 
al best seller! 


SCHOLASTIC BOOK SERVICES, 
904 Sylvan Avenue, Englewood Cliffs, N. J. 07632 


11.HEY, I’M ALIVE!, 
Klaben. Helen and her 
injured pilot stay alive 
for 49 days in the 
frozen Yukon. Amaz- 
ing true story. 


12. HOW TO PRE- 
PARE FOR COLLEGE, 
Lass. How to study, 
what to read, how to 
apply, how to pay, 
how to choose a col- 
lege, how colleges 
choose you! 


SPECIAL FOURTH CLASS RATE—BOOKS 


State 


Derek Marlowe’s novel, from which 
this film is adapted, is a classic study of 
the world of espionage. But the film 
goes the book one better by permitting 
Laurence Harvey to give the character 
of Eberlin depth and perception. As 
Harvey plays him, Eberlin is not the 
superficial, cold craftsman of Marlowe's 
novel, but a hunted human being with 
no place to go. 


NO WAY TO TREAT A LADY 
(Paramount) 


This is a film about a psychopathic 
strangler who preys on middle-aged 
women. Question: why is it so enter- 
taining? Answer: Because it is com- 
pletely unreal. Its characters are cartoon 
caricatures operating in a_ brightly 
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How well have you read your Senior Science? Answers 
to questions with no asterisks may be gleaned directly 
from the articles. Answers to questions with an asterisk 
(*) require fusing the facts in the articles with those 
learned in the classroom or from your reading. Answers 
are in the SCOREKEEPER on page 16. 


|, The Promise of Plutonium 


———1. Plutonium was discovered as a result of analy- 
sis of the end products of nuclear fission. 

——2. Plutonium is an extremely poisonous metallic 
element. 

3. Isotopes are atoms that have the same atomic 
weight but different atomic number. 

——-4A. Uranium-235 is the only known fissionable 

- material. é 


—_—5. When the element neptunium-239 undergoes — 


radioactive decay, the daughter product is plu- 
tonium-239, 
6. There are at least 15 known isotopes of plu- 
tonium. 
7. Like cadmium, plutonium-240 can be used as 
neutron absorbing control rods in an atomic pile. 
8. Plutonium-239 is both scarce and expensive. 
———*9. Uranium-238 undergoes fission when struck 
by a fast-moving neutron. 
__.__*10. Because it has a lower atomic number, nep- 
tunium-239 is more stable than plutonium-239. 


Going Beyond— The Transuranic Elements 


Scientists are constantly on the alert to discern “pat- 
terns’ in natural phenomena — the understanding of 
such patterns frequently leads to powerful scientific 
ideas or generalizations. A classic example can be 
drawn from the field of astronomy. The greatest naked- 
eye astronomer of all times was undoubtedly Tycho 
Brahe, who lived in the latter part of the 16th century. 
Brahe made observations on the positions and motions 
of the planets with such accuracy that his tables are 
still used by modern-day astronomers. As Brahe became 
older he employed a young assistant to copy his data. 
In the process, the young assistant, whose name was 
Kepler, picked out a “pattern” in the observations. From 
this pattern, he established the three laws of planetary 
motion that bear his name. It is interesting to speculate 
_ whether either man alone could have developed the 
laws. Could Brahe, the great observer, have been able 
to see the pattern in his observations, or could Kepler, 
the great theoretician, have been capable of making 
the detailed observations needed to discern the pattern? 

Can you see patterns in a set of data? Try your hand 
on this one. 

_ Plutonium, like all other elements whose atomic num- 
ber is greater than 92 (uranium) is one of the so-called 


transuranic elements. None of these elements exists in 
appreciable amounts in nature. They are all man-made, 
and they are all radioactive. To date, 11 such elements 
have been produced. Each has several isotopes. Some 
of the isotopes have such short half-lives that obtaining 
data on them is practically impossible. 

Below is a listing of the transuranic elements together 
with the half-life of the isotope that is the longest lived. 
Study the table; see if you can discern one or more 
patterns, then answer the questions that follow. 


Isotope of 
Atomic longest known Half-life’ 
number Element half-life of isotope 
93 neptunium 237 2.2 x 106 yrs- 
94 plutonium 244 7.6 x 107 yrs 
95 americium 243 8 x 103 yrs 
96 curium 248 5 x 105 yrs 
97 berkelium 247 1000 yrs 
98 californium 251 800 yrs 
99 einsteinium 254 480 days 
100 fermium 256 1.5 hour 
102 nobelium 253 10 minutes 
103 lawrencium 257 8 seconds 


1. What is the general relation between atomic num- 
ber and the longest known half-life of the isotope? 


2. Where does the “pattern” stated in answer to 


Question 1 above fall down? 

3, What other pattern or patterns seem to modify the 
principle you stated in answer to Question 1? (Hint: 
Play “odds and evens.” How do the half-lives of isotopes 
with odd atomic numbers and odd atomic weights com- 
pare with those of neighboring elements whose atomic 
numbers and weights are even? How about the “even- 
odds” and the odd-evens’? ) 

4, State at least two principles (and possibly three), 
which, when combined, can be used to predict generally 
the half-life of the isotope of longest life of a transuranic 
element. 

5. On this principle, what would you expect to be 
the approximate half-life of the longest-lived isotope 
of element 104? How certain are you of your answer? 

6. Suppose that when element 104 is discovered, its 
longest-lived isotope has a half-life of one second; 
how would you feel about your “theory”? What if it 
had a half-life of one minute? 

Here's another question about transuranic elements 
you may want to try the “pattern” technique on. Nobel- 
ium is produced by bombarding curium with nuclei 
of carbon-12 atoms. How will element 104 probably 
be made? 

8. Two of the transuranic elements do exist in nature 
in very minute quantities. Which ones are they, and 
how were they produced? 
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Following the Films 
continued from page 17 


colored comic strip. We don't have to 
worry about their problems, so we can 

just sit back and enjoy their antics. 
Christopher Gill (Rod Steiger) is a 
theatrical entrepreneur with a fatal 
weakness. He can’t resist doing in an 
occasional middle-aged woman, and 
then boasting about his crime over the 
telephone to police detective Morris 
Brummel (George Segal). Oddly 
enough, Gill never gets around to Mor- 
ris mother (Eileen Heckart), a shrew 
who henpecks her unfortunate son with- 
out mercy. The only bright spot in 
Morris’ daily grind is Kate Palmer (Lee 
Remick), a pretty girl he finds and al- 
most loses in the course of investigating 

Gill’s crimes. . 
Actor Rod Steiger has a wonderful 
time donning the different disguises that 
he uses to gain the confidence of his 
victims. One minute he pops up as a 
German plumber, The next thing you 
know, he’s a hairdresser or a waiter, or 
a parish priest. George Segal is excellent 
as the downtrodden cop alternately 
needled by the strangler’s telephone 
calls and by his mother’s nagging. We 
just have one carping question to ask. 
What is a nice girl (and fine actress) 
like Lee Remick doing in a comic strip? 
— MARGARET RONAN 


What does it take to pick up 
the pieces? 

It may take only seconds for disaster to 
strike. And strike hard. And do you have 
any idea of what it takes to pick up the 
pieces? The American Red Cross, for one 
thing. How? With food, clothing, shelter. 
With material aid in repairing and refur- 
nishing homes. With medical and nursing 
care. This takes money. In the past two 
years alone, we spent nearly 32 million 
dollars helping victims of hurricanes, 
floods and other 

disasters. We need help 
your support. The 
American Red Cross. 


help 


From Fender's quartet of 
snappy, precision built gui- 
tars . . . the fast action 
Mustang, Mustang Bass, the 
Newporter, and Fender's 
Bronco Guitar and Amp. 
CBS Musical Instruments Columbia Broadcasting System, Inc. 


FREE 1968 CATALOG/Write Fender Musical Instruments, 
Dept. SM-4, 1402 E. Chestnut, Santa Ana, Calif. 92701 


MUSICAL INSTRUMENTS 


in SOFTBALL and BASEBALL 
ONE TRADEMARK 
iS SUPREME 


Sluggers are the choice of hitters in 
every league. So use the bat of the 
champs next time you step up to the 
late. There’s a Louisville Slugger 
model for every type of hitter. 


LOUISVILLE 
SLUGGERS 


Famous Slugger 
Pen-Pencil Set 

in gleaming gift 
package 50¢ complete 


Official Softball 

Rule Book 

Ready soon at your dealers. 
Get your copy from him or 
send 15¢ direct to us (coin) 
to cover mailing. 


16” LOUISVILLE SLUGGER 
MINIATURE BAT 50¢ each 


| HILLERICH & BRADSBY CO., P. O. Box 506 Dept. SM-8 
| LOUISVILLE, KENTUCKY 40201 
Pen and Pencil Sets @ 50¢ each. 


—— Official Softball Rule Book 
15¢ each 


[Please send me. 


| Miniature Bats 
O 50£ each 


des PRINT 
Name. 


¡Address === 


[City and State. 
[Please include Zip Cod 
ae include Zip Code +7. 
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TONY OLIVA 
“Future” 


HALL, HALL 


“¿Can't Miss” 


THE GANGS ALL 


HERE! 


ANT to start a war? Just drop 

this bomb into your next base- 

ball bull session: Which of the current 

stars do you think will make the Hall 
of Fame? 

As you may know, players become 
eligible for this honor five years after 
their retirement. The baseball reporters 
do the voting. All players named on 
75 per cent of their ballots are promptly 
measured for haloes. 

Can't Miss, Four players wear this 
label. They are Mickey Mantle, Willie 
Mays, Hank Aaron, and Roberto Cle- 
mente. Not a doubt about any of them. 
All are (or were) terrific hitters, field- 
ers, runners, and throwers. 

Roberto can’t clout with the power 
of the other three, but he has been 
the best hitter in baseball over the past 
-seven years. And he has won more 
batting titles (four) than anyone now 
in the game, 

Probable. Frank Robinson belongs in 
this class. A terrific slugger with a life- 
time batting average of .304, he’s the 
only man in history to have been voted 
“Most Valuable Player” in both leagues 
(National League, 1961; American 
League, 1966). He averages about 35 
homers and 100 runs batted in every 
year, and he can run and field. His 
arm is his only question mark. So what? 
The way he bombs the ball, he could 
roll the ball into the infield and still 


be an all-star. 
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A i 
MICKEY MANTLE HARMON KILLEBREW 


ROBERTO CLEMENTE 
“Possible” 


- FRANK ROBINSON 
“Probable” 


Possibles. When Al Kaline won the 
American League batting crown at age 
20, everyone started predicting “im- 
mortality” for him. Imagine a fellow 
of that age hitting .340 with 200 hits 
and 102 RBIs, and who could field, 
throw, and run with the best. 

Al has had some good seasons since 
then, but he has never quite made the 
super class. At age 33, he hasn’t too 
many years left. If he can hit .300 for 
a couple of more years, he'll have a shot 
at the Hall on the basis of his great all- 
around ability. 

Orlando Cepeda needs about three 
more good years to rate a chance at the 
Hall. A solid power hitter with a lifetime 
batting average of .309, Orlando is the 
best first baseman now in the business. 
If he can find the home run range 
again — after averaging about 35 hom- 
ers a year, he dropped to 20 and 25 
in his last two full seasons — “The Bull” 
would look pretty good to the voters. 

Harmon Killebrew has an outside 
chance for the Hall. He can't field or 
run, or hit for average. But if he keeps 
whacking those homers and batting in 
those runs, hell demand consideration. 
Barring injuries, he’s probably going to 
wind up with more than 500 homers 
and 1,200 RBI's, and only the immortals 
carry such credentials. 

Eddie Mathews falls in the same 
category. Though no fancy dan in the 
field, he’s the greatest power-hitting 


“Can't Miss” * 


third baseman of all time. His 509 
homers and 1,445 RBI’s can be his 
ticket to the Hall of Fame. 

Ken Boyer, now in the twilight of 
his career, was the best all-around third 
baseman in the game for ten years. An 
excellent fielder, a steady hitter (who 
averaged around .300 in his prime), 
and a top RBI man, Ken was a truly 
great ball-player. 

Juan Marichal was racing along to 
the Hall of Fame until he tripped over 
an injury last season. Poor Juan has had 
to pitch in the shadow of Sandy Koufax 
all his life. But from 1963 through 1966, 
the Giants’ right-hander won 25, 21, 
22, and 25 games, had earned-run aver- 
ages of 2.41, 2,48, 2.14, and 2.23, and 
struck out more than 224 batters every 
year. That’s definitely the stuff out of 
which Hall of Famers are made. If 
Juan can pick up where he left off 
in 1966, he'll become a solid candidate 
for the Hall. 

Maybe. Now that the Cubs have be- 
come a top team, Ron Santo is finally 
getting the fame he has always de- 
served. He plays a good third base, hits 
around .300, and averages 30 homers 
and 100 RBI's a year. At age 28 he 
has reached his peak. Give him five 
more good years and he could wind up 
an immortal, 

Futures, After three great years, in- 
cluding two batting crowns, Tony Oliva 
started off horribly in 1967 but came 
back strong in the stretch. Five or six 
more top seasons, and people may start 
thinking of him in Hall of Fame terms. 
He can hit for average, has power, can 
run like a deer, and is a good fielder, 

If Richie Allen ever grows up, he 
might slug his way into the Hall. The 
Phillies’ third baseman is still learning 
how to field and throw, but he has a 
lifetime batting average of .311 and is 
only 26 years old. All he has to do is 
stop sulking and keep whacking base- 
balls out of sight. 

Carl Yastrzemski? The Red Sox sock- 
er won a batting crown in 1963 and 
batted .312 in 1965, but never really 
hit with power. He went into a sulk in 
1966 and, then, POW! He exploded 
with a fantastic season. The question 
now is: Was 1967 a freak year or did 
it mark Yaz coming of age? If Yaz 
is really a .326 hitter who can clout 
44 homers and drive in 121 runs (and 
field, run, and throw like a Willie 
Mays) — all of which he accomplished 
last season—the voters are going to 
have a lot of trouble keeping him out 
of the Hall of Fame. 

— HERMAN L, Masin, Sports Editor 


Going togym? 
Take a Bike: 


USSIONS 


THE BEST OF 
THE NEW LPs 


BY ROY HEMMING 
with Robin McBride, Ed Coach, Buzz Royden 


Debussy: La Mer 

: | A (The Sea); Jeux 
(Games); & Afternoon of a Faun—Pierre 
Boulez, New Philharmonia of London 
[CBS 39110056]. This LP has already 
created quite a stir in Europe, where com- 
poser-conductor Boulez has suddenly be- 
come the darling of the critics. The praise 
is, for the most part, 
well deserved — as 
U. S. concertgoers 
got a chance to learn 
recently when Bou- 
lez guest-conducted 
the Cleveland Or- 
chestra for several 
weeks. Boulez is in- 
deed an extraordi- 
nary conductor, who 
can illuminate the to- 
nal textures and rhythmic pulse of scores 
(like these by Debussy) with rare skill. 
His La Mer may not be quite as exciting 
as either Toscanini’s or Munch’s (both on 
RCA Victor), but it is more subtly dy- 
namic and brilliantly prismatic—qualities 
that should have long “staying power” 
in an LP collection. The Faun performance 


a revelation 


Boulez: 


is a beauty, and that of Jeux a revelation 
—capturing the changing moods of the 
ballet’s three-cornered flirtation between a 
boy and two girls on a tennis court in 
ways that other recordings (including 
those by Munch and Ansermet) only 
hint at. Whatever one may think of Boulez 
as a composer, he is indeed a formidable 
conducting talent. (R.H.) 


Sibelius: Valse Triste; Swan of Tuonela; 
& Finlandia—Herbert von Karajan, Ber- 
lin Philharmonic [Deutsche Grammophon 
1390161. The best interpretations and most 
sumptuous performances of late Romantic 
orchestral works are no longer coming out 
of Philadelphia, Boston, or New York. And 
the reason is Karajan and the Berliners. 
This new Sibelius LP is the latest to prove 
the point. Karajan brings a depth and 
breadth plus a tonal splendor these works 
rarely get any more. His Valse Triste is, 
in fact, the best I’ve ever heard. All but 
the Valse Triste, incidentally, have been 
included as “fills” on other Karajan LPs of 
Sibelius symphonies or concertos so this 
release really amounts to a recoupling for 
those who prefer just these shorter “tone 
poems.” CRED) | 


America's Favorites—Kate Smith, Arthur 
Fiedler & the Boston Pops [RCA Victor 
LSC2991]. Kate Smith and Fiedler’s Pops 
have several things in common: they're 
big musical instruments that like to make 
big sounds and they're versatile in han- 
dling almost all kinds of American music 
written between 1776 and 1976 (and 
| probably well beyond then). Their team- 


ATHLETIC 
SUPPORTER 


Going to sore 
Take a Bike: 


| 
‘BIKE 
| 
ee 


ATHLETIC 
SUPPO 


ing is thus a a ee ae And “square” as 
the program may seem (“Danny Boy.” 
“Thine Alone,” “Be My Love,” etc.), it 
comes off with more all-American honesty 
than were likely to get from this year’s 
election campaign platforms. But how, 
oh how. could they have not included 
“God Bless America”? They each can 
do it so stirringly—individually—that a 
collaboration would have seemed a natural 


for this disc. (B.R.) 


Film Fame—Enoch Light & The Light 
Brigade [Project-3 PR5018SD]. When it 
comes to orchestral arrangements of movie 
music, there are few who can touch Enoch 
Light. This time he serves up themes from 
To Sir with Love, Bonnie and Clyde, For a 
Few Dollars More, Wait Until Dark, and 
eight other current releases—all in the 
brightest Project-3 stereo sound. (R.H.) 


The Beat Goes On! 
—V anilla Fudge | At- 
co 33- 237]. Here’s one of the most striking 
albums of the year. Actually, it’s a col- 
lection of music and sounds set'in a wild 
and creative rock framework. Whether it 
involves the voices of Churchill or Ken- 
nedy, a capsule history of rock'n'roll. or 
a modern interpretation of Beethoven com- 
positions, the approach is mostly enter- 
taining, sometimes thought-provoking. and 
always effective listening. With this LP 
| The Fudge points to an interesting new 
| direction in pop albums. (R.M.) 
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School&College RECTORY 


career fields. Be sure to write them for free catalogs. And when you do, please mention the name of this magazine. 


MEDIC ABS 


Secome a MEDICAL TECHNICIAN montis 


X-RAY TECHNICIAN IN 9 MONTHS 
MEDICAL SECRETARY IN 12 MONTHS 


Top paying positions waiting for Franklin Graduates — one 
of the nation’s leading Schools of its kind. Free Placement. 
9 National reputation for thorough training, Extensively Equip- 
a ped. Beautiful, spacious School. Coeducational. Ap- 
proved for Veterans. Founded 1919. Write for catalog Z 


FRANKLIN SCHOOL OF SCIENCE & ARTS 
251 SOUTH 22ND STREET, PHILADELPHIA 3, PENNA. 


cMed Techs — 
are in Demand 


Be a medical and X-ray technician. Accredited 
school under M.D, supervision. G.Í. approved. 
National placement service. Send date of high 
school graduation. Free catalog. : 


NORTHWEST INSTITUTE 
“MEDICAL LABORATORY TECHNIQUE 
neapolis 6, Minnesota. 


SUMMER SCHOOLS 


z ADVENTURE IN CREATIVITY 


ART MUSIC THEATER CREATIVE WRITING 


la] A unique summer resident program that integrates 
the arts. June 23-Aug. 4. Boys and girls, ages 14-19. 
a Students choose major and minor fields, but be- 
come involved in all four areas. Group and private 
instruction. Regular group evaluations of creative 
WM works. Public performances and exhibitions. Full 
recreation program, Brochure: 
ima] Herbert H. Motley, Jr., Program Director 
Cranbrook-Kingswood, Bloomfield Hills, Mich. 48013 


Beauty Culture offers you 
more opportunity for per- 
sonal financial independence 
than almost any other pro- 
fession. 

For Facts on a Beauty Cul- 
ture career and recommended 
schools near you, send 10c to: 


NATIONAL ASSOC. OF COSMETOLOGY SCHOOLS 
Dept. 4-S, 3839 White Plains Rd., Bronx, N. Y. 10467 


AVIATION 
Air Careers 


Romance! Travel! Adventure! Fun! 
Train tor exciting flight & ground po- 
sitions. Airline-trained teachers. Place- 
ment service. 24th year. Accredited 


Member NATTS. Write for catalog and 
YOUR “Ticket to Success.” 


McCONNELL AIRLINE SCHOOL 
ee Nicollet Ave., Rm. D-48, Minneapolis, Minn. 55403 
ame 


wea Age. 
Address. Tel. No. 
City. State______Zip 
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BUSINESS 


An Exciting Business 
Career Awaits You! 


High paying jobs go to 
career girls with top job 
skills and the “IN LOOK.” 
You can acquire both at 
a business college near 
you. For Business Ca- 
reer Opportunities Book- 
let and list of recom- 
¿ mended schools, send 
: 10¢ to: 


= BUSINESS CAREERS 
- $ Dept. 4-P.1. 
3839 White Plains Road, Bronx, N.Y. 10467 


bea 
Nancy Taylor 
girl 


Today it’s Nancy Taylor for 
the “in” girl who wants ex- 
citement in a top-salary sec- 
retarial position. Selected 
business colleges offer 
Nancy Taylor —the world’s 
most complete charm and 
personality course—as part 
of their outstanding secre- 

z tarial programs. Learn how 
you can become a Nancy Taylor Girl with that cool, con- 
fident, capable finishing-school look. Write today for 
Directory of Selected Schools and exciting booklet 
“YOU.” Free. Nancy Taylor Secretarial Schools, Suite 
HS68, 55 W. 42nd ST., N.Y.C. 10036. Nancy Taylor Sec- 
retarial Schools in New York and 331 cities coast to coast. 


ETAILING 


Retailing * Merchandising * Liberal Arts 
Learn by doing. Two year Work-Study Program in Retail- 
ing includes paid on-the-job training, fashion co-ordina- 
tion, display, promotion, copy, customer services, mer- 
chandising, personnel, retail management, liberal arts. 
Activities. Dormitories. Placement. Coed, Catalog. Write 
Mr. Baxter, Cambridge School, 632 Beacon St., Boston, 
Mass. 02215. 

Accredited as a Junior College of Business 
by the Accrediting Commission for Business Schools 


VOCATIONAL 


PROFESSIONAL 

BARBERING .. . 

A HIGH INCOME 
CAREER! 


Recognized, and highly re- 
spected, the professional bar- 
ber is in great demand 
everywhere. Gain personal 
and financial independence. 
For career information and 
list of recommended schools 
send 10c to: 


BARBERING CAREERS, 
i A Dept. 9-S 

3839 White Plains Rd., Bronx, New York 10467 

GET 


nro ELECTRONICS 


V.T.I. training leads to success as technicians, 
field engineers, specialists in communications, 
guided missiles, computers, radar, automation. 
Basic & advanced courses. Electronic Engineer- 
ing Technology & Electronic Technology cur- 
ricula both available. Assoc. in 29 mos. B.S. 
obtainable, Start September, February. Dorms, 
campus. High School graduate or equivalent, 


VALPARAISO TECHNICAL INSTITUTE 
Electronics Dept. A, Valparaiso, Ind. 46383 
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ANSWERS TO PUZZLE 
(see page 24) 
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Your help goes where hunger is — 
Give to CARE, New York 10016 


Catholic Young Men! 


Have you read 
coumean = 
CHALLENGE" <- 


in print 

An adventure story? Yes, and more. 
lt takes you to the Far East, South 
America, the Fiji Islands and other 
distant lands. It covers the lives of 
men tortured by Communists, executed 
by North Koreans, killed by the Red 
Chinese. It tells the illustrated dra- 
matic story of a handful of men — a 
thousand strong in only 50 years — 
dedicated to making ours a better 
world. lt's a story for TODAY about 
young men like yourself who sought 
meaning out of life and found it in 
the Columban Fathers. We'll be glad 
to send you a copy free of charge. The 
gimmick? Only the hope that this 
book may inspire you as it has in- 
spired others. 

Mail coupon below for your free copy: 


[The “Columban Fathers | 


j St. Columbans, Nebraska 68056 l 
¡Please send me “The Columban Challenge.” i 
| Name a l 
l Address | 
: City. T State. Zip. ! 
Age Telephone — EEN 


——— —— — —— A A i e a l 


HE WINGS of every aircraft 

(whether a mighty passenger liner 
or your own flying model) are both 
very light and very strong. The wings 
that lift a heavy, cargo-laden fuselage 
are themselves quite light. Yet they 
can bear tremendous stresses without 
failing. 

What is the source of this strength? 
The basic explanation lies in the prin- 
ciple of the hollow column, or mono- 
coque. You can demonstrate this prin- 
ciple with little more than a few sheets 
of cardboard. It is easy to measure, for 
example, the ability of a structure to 
withstand compression (crushing) and 
torsion (twisting). 

Start by folding a piece of card- 
board once, to form a right angle. Place 
a lightweight book on top of the angle 
formed by the two halves of the folded 
cardboard. Add more books until the 
cardboard collapses. How much weight 
was needed? 

Repeat this procedure with two, three, 
and four folds in the cardboard, as 
. shown in Fig. 1. How much weight is 
required to collapse each structure? 
Record the figure for each case. 

Roll a similar piece of cardboard into 
a cylinder by overlapping and fastening 
together the opposite ends of the sheet 
(see Fig, 2). Again, use books or other 
weights to load the top of the upright 
cylinder. Record the weight required to 
collapse the cylinder. 

Next, cement cardboard rings inside 
the cylinder as indicated in Fig, 2. 
Load the cardboard cylinder (“fuse- 
lage”) again until it collapses. How 
much weight does it take to collapse 
the cylinder now? 

The rings inside the hollow cardboard 
column increase the compression that 
the structure can bear. As you work 
through the various tests, you will gen- 
erally find that the strength of the col- 
umn is increased by each reinforcement. 
Repeat the tests above against the sides 
of each cardboard column (with the 
column resting on its side). All of the 
tests outlined so far are tests of com- 
. pression. x 

The skin of an aircraft is stiffened to 
withstand twisting by using stringers. 


To show the effect of the stringers, first 
measure the strength of a structure con- 
taining only the rings. 

Hold one end of the cylinder in a 
fixed position. Apply a twisting force 
to the other end by hanging weights 
from a piece of. cloth tape fastened to 
a tack pinned to a wood block at the 
free end of the fuselage (see Fig, 3). 
Record the torsional force needed to 
distort the cylinder, as indicated by 
the amount of weight attached to the 
tape. 

To show how stringers prevent col- 


Figure 1 


RING 


Figure 4 
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STRINGERS 


CARDBOARD 


Structural 
Strength 


lapse due to slight torsional forces, fit 
experimental hollow columns with %- 
inch by %-inch wooden sticks. Cement 
these stringers to the inside walls of the 
cylinder (see Fig. 4). Now repeat the 
torsion test on the new cylinder. How 
much torsional force can the new struc- 
ture withstand? 

As you will show, a structure con- 
taining both rings and stringers will 
safely bear much greater torsional forces 
than a cylinder without stringers. What 
effect do the stringers have on the cyl- 
inder’s resistance to bending? 

— ALEXANDER JOSEPH 


“TACK 


Figure 3 
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Math Path 


By Nancy Gowin, Morrisonville H. S., Morrisonville, III. 
* Starred words refer to mathematics 


Students are invited to 
submit original cross- 
word puzzles for publica- 
tion in Senior Science. 
Each puzzle should be 
built around one topic in 
science, such as astron- 
omy, astronautics, bot- 
any, geology, electronics, 
famous scientists, etc. 
Maximum of 50 words, 
of which at least 15 must 
be related to the theme. 
For each puzzle pub- 
lished we will pay $10. 
No entry will be consid- 
ered unless it includes 
all of the following: sym- 
metrical puzzle design 
and design with answers 
filled in, definitions, an- 
swers on separate sheets, 
and a statement by the 
student that the puzzle is 
original and his own 
work. Puzzles must be 
symmetrical. Keep a 
copy, as puzzles cannot 
be returned. Give name, 
home address, school, 
and grade. Address: Puz- 
zle Editor, Senior Science, 
50 West 44th Street, New 
York, N. Y. 10036. An- 
swers to this puzzle are 
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ACROSS 


. Two of these undefined geometric 
elements suffice to determine a 
line (sing.). 
Prefix indicating “four.” 
9. Female antelope. 
10. Conjunction. 
11. Opus (abbr.). 
13. Runs batted in (abbr.). 
. 8.14. 
16. Osmium (chem. sym.), 
17. Prefix meaning “ill.” 
18. In the direction of. 


*19. Calculate. 

*99. Basic unit of weight in the metric 
system. 

24. International Association of 
Machinists (abbr.). 


25. Abbr. for famous automobile club. 

26.) Slippery. 

29. A stair. 

32. A liquid measure. 

33. State famous for potatoes (abbr.). 

85. Railroad (abbr.). 

36. Upper Canada (abbr.). 

87. A certain woodwind (slang). 

88. American soldier (slang). 

89. In favor of. 

41. Instransitive (abbr.). 

“44. The path of a point or curve moving 

according to some law. 

45. Water vapor. 
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A process for checking a theory, 
Inside diameter (abbr.). í 
Number (abbr.). 

Part of an equation. 

Flexible appendage. 
Typesetter’s measurement. 
Abbr. for football term. - 
Statement needing no proof. 
Pounds per square inch. 
Flying mammal. 

Parent Teachers’ Association. 
Nothing. 


. Period of light between sunrise and 


sunset. 


. A state of matter. 

. Long-tailed rodent. 

. Evenly proportioned. 

. Et cetera. 

. Food and Drug Administration 


(abbr.). 


Unit of work. 


. Refracts light. 
*38, 
. A straight line through the center of 


Triangle with two equal sides (abbr.). 


a plane figure or solid. 
Per cent (abbr.). 
Ruthenium (chent. sym.). 


2. Abbr. for a particular Christian 


book. 


. Tellurium (chem. sym.). 


Science 
on TW 


The Undersea World of Jacques- 


Yves Cousteau 
(Mon., April 15, 7:30 p.m. EST, ABC-TV) 


French oceanographer Jacques-Yves 
Cousteau takes viewers on a deep-sea 
adventure in the Indian Ocean in Search 
in the Deep. A major portion of the 
hour-long special will focus on the one- 
man submarine designed by Cousteau 
that can reach depths of 2,000 feet, and 
is one of the most maneuverable ma- 
chines ever built. 

The ship was launched off the island 
of Europa, which is 200 miles off the 
east coast of Africa in the Indian Ocean, 
The sub, piloted by a diver who lies in a 
prone position, developed some mechan- 
ical trouble, which will be described 
on the telecast. One of its primary uses 
is for underwater photography. 

Europa is also the nesting place for 
the green turtle, a huge reptile that 
can weigh up to 800 pounds when full 
grown. Viewers will see the turtles lay- 
ing their eggs, the eggs hatching, and 
the baby turtles rushing instinctively to 
the sea. Films also show Cousteau's 
divers tiding turtles in the water. 


National Geographic Special 
(Tues., April 16, 7:30 p.m, EST, CBS-TV) 


The Lonely Dorymen—Portugal’s Men 
of the Sea is a filmed account of the 
Portuguese fishermen who spend six 
months at sea in an annual adventure 
to help feed their countrymen. The 
hour-long special, produced by the Na- 
tional Geographic Society in association 
with Wolper Productions, follows the 
fishermen and their fleet of schooners 
and trawlers in a 6,500-mile search for 
cod. 

The fishermen embark at Lisbon and 
journey across the Atlantic to the Grand 
Banks of Newfoundland, north to the 
Davis Straits off Greenland, and back 
home, a course first charted by their 
forefathers in the 15th or 16th century. 
Some 5,400 men make the journey in 33 
schooners, six of which are sailing ves- 
sels similar to those of their ancestors, 
and 33 engine-driven trawlers. The ac- 
tual fishing is done from one-man dories. 

Once the cod have been located, the 
men begin a 20-hour working day to 
pull the fish from the choppy, fog-bound 
seas. Superb films show them at work, 
and show the hardships that accompany 
six months of life aboard ship — with 
only one port-of-call. 

— Preccy Hupson 
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Kodak Instamatic color BERS 
From less than $20. 


Clean 
Makeup 


It's better for your skin 
than no make-up at all. 


That's Cover Girl Medicated Make-up. 
It does everything a good make-up's 
supposed to do. Like looking pretty. 
Hiding “things”. Covering smoothly, : 
without caking or turning funny 
colors. And then it does something 
no other make-up can do: protects 
your skin with Noxzema medication. 
The look is clean. The feeling is clean. 
It all adds up to make-up 

that’s good for your skin! 


